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( ) – $\mathrm{C}^{2}$
( 4 ) -







. $(M, g)$ $\forall p\in M$ $U\ni p$ ,
$u\in C^{\infty}(U)$ , $e^{2u}g$
$\dim M\geq 4$ $W=0$. . $\cdot$
4 $M$ lOCal COOrdinate SyStem ;
$(U_{\lambda\chi\lambda},)\cong(G_{\lambda}=\chi_{\lambda}(U_{\lambda})\subset \mathrm{C}^{2},$ $\{z_{1}^{\lambda}, z^{\lambda}2\})$
transition function $f_{\mu\lambda}=\chi_{\mu}\chi_{\lambda}-1$ $\mathrm{C}^{2}$ i.e.
$f_{\mu\lambda}^{*}(dz_{11}^{\mu}d\overline{Z}\mu+dz_{2}^{\mu}d\overline{\mathcal{Z}})2\mu=e^{2u_{\mu\lambda}}(dz_{1}^{\lambda}d_{\overline{Z}}\lambda 1+dz_{2}^{\lambda}\Gamma z_{2}^{\lambda})$ ,
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$D=c\cdot d:\mathit{0}\infty(S)arrow C^{\infty}(S)$ $d$ (
) $C$ . CliffOrd multiplication
$D=$ ; $c\infty(\mathrm{c}^{2}, s^{+}\oplus S^{-})arrow C^{\infty}(\mathrm{c}^{2}, S^{+}\oplus S^{-})$
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$D^{\uparrow}=$ ( $\frac{\partial}{\partial\overline{z}_{2}}\frac{\partial}{\partial z_{1}}$ ), $D=$ ( $- \frac{\partial}{\partial\overline{z}_{2}}\frac{\partial}{\partial\overline{z}_{1}}$ ).
2.3.
$\mathcal{K}$ : $C^{\infty}(S)arrow C^{\infty}(S)$
$Z$ $G$ $\zeta$ $\partial G$ $(z, \zeta),$ $\zeta\neq z$ ,
$\mathcal{K}=$ ; $C^{\infty}(\mathrm{C}^{2}, S^{+}\oplus S^{-})arrow C^{\infty}(\mathrm{C}^{2},S^{+}\oplus S^{-})$
$K^{\dagger}(z, \zeta)=\frac{1}{|\zeta-z|^{3}}\gamma+(\zeta-z)$ , $K(z, \zeta)=\frac{1}{|\zeta-z|^{3}}\gamma_{-}(\zeta-z)$
$D_{z}K^{\uparrow}(Z, \zeta)=0$ , $D_{z}^{\uparrow}K(Z, \zeta)=0$
(Integral formula).
$G\subset \mathrm{C}^{2}$ , $\varphi\in C^{\infty}(\overline{c}, s+)$ .
$\varphi(z)=-\frac{1}{2\pi^{2}}\int_{G}K^{\dagger}(z, \zeta)D\varphi(\zeta)dV(\zeta)+\frac{1}{2\pi^{2}}\int_{\partial G}K^{\uparrow}(z, \zeta)(\gamma\varphi)(\zeta)d\sigma(\zeta)$
$z\in G$




1 $\frac{\partial}{\partial\overline{z}}=e^{i\theta}(\frac{\partial}{\partial r}+\frac{i}{r}\frac{\partial}{\partial\theta})$ I $=1$










$D= \gamma_{+}(\frac{1}{2}\frac{\partial}{\partial n}-\Phi)$ .
$[]\triangleright$




$\phi\phi_{(\alpha,p})=\frac{n}{2}\phi_{(\alpha,p)}$ , $\phi\phi_{-()}\alpha,p=-\frac{n+3}{2}\emptyset_{-(\alpha,p})$ , $|\alpha|=n$
(2)
$\{|Z|=1\}\simeq s^{3}$ $\phi\pm(\alpha,p)$ $p$
(3)
$\mathrm{C}^{2}\text{ }\backslash \backslash D\phi_{(\alpha,p})=0$ , $\mathrm{C}^{2}\backslash 0$ $D\phi_{-(\alpha},p$ ) $=0_{)}$
(4)
$|z|arrow 0$ $\infty$
$\phi_{(\alpha,p)}\sim O(|z|^{1}\alpha|)$ , $\emptyset_{-()}\alpha,p\sim O(|z|-(|\alpha|+3))$ .
3.2. - .
Sz\"oge
$2 \pi^{2}A^{+}(z, \zeta)=\sum\sum r+1\sum\overline{\phi_{(\alpha,p)}(\zeta)}\otimes\phi_{(\alpha,p})(Z)$
$r$ $p=0|\alpha|=r$
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$A^{+}$ : $L^{2}(|z|=1, S^{+})arrow C^{\infty}(|z|<1, S^{+})$
$A^{+} \emptyset(z)=\int_{|\zeta|=1}A^{+}(z, \zeta)\phi(\zeta)\sigma(d\zeta)$ .
ProPosition 1 $|\zeta|=1,$ $|z|<1$
$2 \pi^{2}A^{+}(z, \zeta)=K^{\uparrow}(z, \zeta)\cdot\gamma_{+}(\zeta-c)=\frac{1}{|\zeta-z|^{3}}\gamma_{-}(\zeta-z)\cdot\gamma_{+}(\zeta)$.
Sz\"oge
$2 \pi^{2}A^{-}(z, \zeta)=\sum\sum r+1\sum\overline{\phi^{-(\alpha,p)}(\zeta)}\otimes\phi^{-(\alpha,p)}(z)$
$r$ $p=0|\alpha|=r$
$A^{-} \phi(Z)=\int_{|\zeta|=1}A^{-}(z, \zeta)\phi(\zeta)d\sigma(\zeta)$ , $|z|>$ I
$A^{-}$ : $L^{2}(|z|=1, S^{+})arrow C^{\infty}(|z|>1, S^{+})$
$\mathrm{P}\mathrm{r}\mathrm{o}\mathrm{p}\mathrm{o}\mathrm{s}\mathrm{i}\mathrm{t}\mathrm{i}_{\mathrm{o}\mathrm{n}}$ $2$ $|\zeta|=1,$ $|z|>1$
$2\pi^{2}A^{-}(z, \zeta)=-K^{\uparrow}(z, \zeta)\cdot\gamma+(\zeta)$ .
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3. $3.\mathrm{L}\mathrm{a}\mathrm{u}\mathrm{r}\mathrm{e}\mathrm{n}\mathrm{t}\text{ }|^{\mathrm{a}_{\mathrm{F}5}},$ .







$\psi^{-(\alpha,p)}(z)\in \mathcal{E}(\mathrm{C}^{2}, S^{-})$ , $\psi^{(\alpha,p)}(z)\in \mathcal{E}(\mathrm{C}^{2}\backslash \{0\}, S^{-})$
$D^{\dagger_{\psi^{-}}(\alpha,p})(z)=0$ , $z\in \mathrm{C}^{2}$ , $D^{\uparrow}\psi^{(\alpha}’ p)(z)=0$ $z\in \mathrm{C}^{2}\backslash \{0\}$
$\psi^{-(\alpha,p)}\sim O(|z|^{|\alpha|})$ , $\phi^{(\alpha,p)}\sim O(|z|^{-(||+3)}\alpha)$ .
$\phi^{\pm(\alpha,p)}$ ( $w=- \frac{\overline{z}}{|z|^{2}}$ )
.















$C_{(c,t}^{(\alpha,p)})= \frac{1}{2\pi^{2}}\int_{B_{t}(c)}<\gamma+(\zeta-c)\varphi(\zeta),$ $\psi^{(\alpha,p)}(\zeta-c)>\sigma(d\zeta)$ .
















$G$ $\mathrm{C}^{2}$ $E$ $\mathrm{d}\mathrm{i}_{\mathrm{S}\mathrm{C}\mathrm{r}\mathrm{e}}\mathrm{t}\mathrm{e}\mathrm{s}\mathrm{u}\mathrm{b}_{\mathrm{S}}\mathrm{e}\mathrm{t}$ $G\backslash E$ ZerO mode SpinOr $\varphi$
$c\in E$ $\varphi$ $E$
vector




TheOrem. $\varphi G’\subset \mathrm{C}^{2}$ $E–\{P1,P2, \cdots,p_{n}\}$ ]
$E$ $\partial G$ $G\subset\overline{G}\subset G’$
(4-2-4) $\frac{1}{2\pi^{2}}\int_{\partial G}(\gamma_{\partial G}\varphi)d\sigma=\sum_{i=1}{\rm Res}.\varphi(p_{i})n$ .
4
$g=dz_{1}\otimes(\tau_{1}Z\perp_{1}dZ2\otimes$ 2
$\mathrm{R}^{4}$ - $g’$ $f$ : $Uarrow \mathrm{R}^{4}$
U $u$ f*g’ $=e^{2u}g$ $f$ $f_{*}$ $SO$ (4)–frame
bundleS $\mathrm{e}^{\mathrm{q}}\mathrm{u}\mathrm{i}\mathrm{v}\mathrm{a}\mathrm{r}\mathrm{i}\mathrm{a}\mathrm{n}\mathrm{t}\mathrm{m}\mathrm{a}^{\mathrm{p}}$ $f_{*}$ $S^{p}in(4)$ -PrinciPal bundleS
$S^{p}in(4)-\mathrm{e}^{\mathrm{q}}\mathrm{u}\mathrm{i}\mathrm{v}\mathrm{a}\mathrm{l}\mathrm{e}\mathrm{n}\mathrm{t}$ map $s^{p}in(4)-\mathrm{r}\mathrm{e}\mathrm{P}^{\mathrm{r}}\mathrm{e}\mathrm{s}\mathrm{e}\mathrm{n}\mathrm{t}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}\triangle$ fiX




inVerSiOnS $\frac{z}{|z|^{2}},$ $\frac{\overline{z}}{|z|^{2}}$ (f‘ inVerSiOn $f(Z)= \frac{z}{|z|^{2}}$
$f_{*}$ $T_{z}\mathrm{C}^{2}$ $( \frac{Z}{Z})$ $\text{ }\not\in_{\backslash \prime \mathrm{E}}\pm\Re$ v\rightarrow $\frac{1}{|z|^{2}}V$
$f_{z}’=\gamma(Z)$ COnfOrmal faCtOr $\mathrm{l}\mathrm{o}^{\mathrm{g}}|z|^{2}$ DiraC $\mathrm{o}^{\mathrm{p}}\mathrm{e}\mathrm{r}\mathrm{a}\mathrm{t}\mathrm{o}\mathrm{r}$
$\text{ }\mathrm{o}\mathrm{n}\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a}\mathrm{l}1^{\mathrm{y}}$ COVaiant [ $\mathrm{H}$ , L-M ], metriC $g^{;}\text{ }\mathrm{D}\mathrm{i}\mathrm{r}\mathrm{a}\mathrm{C}$ OPeratOr $D_{w}’$
$D_{w}’=F\cdot D_{z}\cdot F^{-1}$ , $w=f(z)$ ,
$F=e^{-\frac{3}{2}u}f’$ .
$F$ $|Z|=1$
$\phi_{w}=\pm F\phi_{z}F^{-1}=\pm f’\phi z(f’)^{-}1$ , $w=f(z)$
\mbox{\boldmath $\phi$} $- \frac{n+3}{2},$ $\frac{n}{2}\text{ }$





$Z$ $\varphi$ $f(Z)$ $f’\varphi$






$V$ : $\mathrm{C}^{2}\backslash 0arrow\hat{\mathrm{C}}^{2}\backslash 0$




















$\hat{K}$ \dagger $(_{W}, \eta)=-\overline{|z|^{3_{\gamma(Z}}+)K\dagger(Z,()\gamma+(_{-}\zeta)}$, $w=v(z),$ $\eta=v(\zeta)$ .
, ;
$\hat{K}$ \dagger $\phi=\overline{K\dagger\phi}$ .

















$N^{\uparrow}$ zero mode odd spinors Let $\mathcal{L}_{E}$ $E$ zero
mode odd spinors $N\dagger$
$0arrow \mathcal{L}_{E}arrow N^{\dagger}arrow N^{\uparrow}/\mathcal{L}_{E}arrow 0$.
Theorem $M$ compact 4 $E=\{c_{i}\}_{i}$ $M$
.
$H^{1}(M,\mathcal{L}_{E})=0$ .
$\varphi$
$E$
$\sum{\rm Res}\varphi(C_{i})=0$ .
$i$
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